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A demonstration of how colors may be specified for use by all those trades and
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Introduction

By Milo D. Folley, Sargent-Webster-Crenshaw & Folley

COLOR IS IMPORTANT to ever)one associated with the bhuilding
industry. Nothing is more effective in gaining acceptance for the
products of the building industry than color, and nothing is more
personal than color. This variance results in a multitude of
individual opinions and preferences which affect the use of color,

Several years ago at a BRI conference, 1 asked a member of
the paint industry why they did not standardize their colors on
an industry-wide basis. I received a very cool reply indicating
that specially developed colors were the stock in trade of each
producer, and no standardization would be acceptable. As an
architect, I found this attitude toward such a positive subject to
be a deterrent to proper specification, and a hazard to fair bidding
practices. I understand why an exotic color name such as French
Nude could inspire the purchase of a certain brand of paint, but
how can I, as an architect, specify such a proprietary name
when only one company lists this color?

As a result of this original interest, 1 became a member
of the Inter-Society Color Council. In this group, I found a serious,
dedicated membership studying problems of color. One group
in particular was involved in a program concerning the “his-
torical usage of color.” They had analyzed the history of various
color systems, and had found that the Munsell notations could be
used as a coinmon denominator and be considered as a universal
color language.

The ISCC is composed of 27 national societies and trade as-
sociations, and more ihan 700 individual members. The aims and
purposes of the Council are to stimulate and coordinate the work
being done by the various societies, organizations, and associ~
ations leading to standardization, description and specification of
color, and to proinote the practical application of the results to
the color problems arising in science,

Standardization of a method of color identification appears
to be the reasonable solution to problems of industry coordination
of color usage. This does not mean standardization of colors. It

FOLLEY, MILO D. Partner in Charge of Research, Sargent-
Webster-Crenshaw & Folley, Architects & Engineers; member,
American Institute of Architects, BRI, Inter-Society Color Council,
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2 IDENTIFICATION OF COLORS FOR BUILDING

means only a proposed agreement on which to base our identifi-
cation of colors.

In the presentation of the following papers, we hope to demon-
strate how colors may be specified for use by all those trades
and professions involved in building science. This will be of vital
importance in furthering the use of color, not only in structures
but in every other aspect of our daily usage. We have viewed
attempts to standardize on a particular palette of colors, but we

- feel that this is not compatible with the American concept of com-

petition for the market. If one manufacturer desires to copyright

1e name of a color, or if he wishes to formulate a particular

group of muted paint tones, he is free to do so. He need only
identify his colors by an agreed method, and those who must
match or contrast them can do so by referring to the specification,

Free enterprise requires a color language in order to expand
the use of color, and to allow for specified tolerances and vari-
ations which can be established on a scientific basis. We present
herewith the results of studies which suggest, not only to the build-
ing industry but to all those who use color, a simple, compre-
hensive method of color identification.
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Color Identification

Based on Color Order

By Blanche R. Bellamy, Munsell Color Company, Inc.

Abstract: The Munsell method of color identification presented in this
paper is a basic part of a standard method now quite widely used, and is
also proposed for ccnsideration by the building industry. Accurate color
designations for the appearance of all surface-reflecting specimens may be
determined through its use. Some applications of the method are described.

THE METHOD OF COLOR NOTATION presented in this paper is a
basic part of a standard method of color identification proposed
for consideration of the building industry. It is simple in concept.
Accurate color designations for the appearance of all surface-
reflecting specimens may be determined through its use.

This method was developed at the turn of the century by Pro-
fessor A. H, Munsell. It is known as the Munsell system of color
notation (18). In developing a method for specifying color, Pro-
fessor Munseil had two ideas in mind. First, a color notation
should indicate the color of an object as perceived by the ob-
server. Second, the notation assigned to the color of the object
should be based upon an accurately reproducible method of coler
measurement.

How well he succeeded is evidenced by the fact that his notation
is used all over the world in the fields of science, art and industry
(1, 2, 3, 4, 5, 7, 8, 13, 14, 138, 22). In fact, his concept has so in-
trigued the color scientist, that references to papers covering
studies and applications of the notation would fill a sizable volume.
Suffice i\ to say that, in addition to numerous individual endeavors,
two complete issues of the Journal of the Optical Society of America
have been devoted to studies of the Munsell notation and repre-
sentative samples (9, 10). Physical, psychophysical and psycho-
logical data resulting from these studies provide the contemporary
standards used for accurate reproduction of the samples.

The American Society for Testing and Materials and the Japan-
nese Standards Association have adopted the notation as a standard
method for specifying colors. It is used by soil scientists, horti-
culturists, and geologists, over the face of the earth, for classi-
fying the colors of soils, plants and rocks. The British Standards

BELLAMY, BLANCHE R. Manager, Munsell Color Company, Inc.;
member, Inter-Society Color Council and Optical Society of
America.
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4 IDENTIFICATION OF COLORS FOR BUILDING

Institution has used the notation for designating colors of buildings
and decorative paints. The Porcelain Enamel Institute uses the

notation for identifying enamels in architecture. Merriam-Webster’'s s
Third New International Dictionary, published in 1961, includes the = 1
Munsell system in its excellent section on color. fi
The Mansell method of color notation is based on the concept -
i that the appearance of a color may be analyzed and described in -

terms of three attributes. These are identified in the Munsell g
% system as Hue, Value and Chroma. These three attributes are i
E arranged in orderly scales of equal visual steps, so that each
’ attribute becomes a dimension or parameter, combining to form
; a space renresentation of color (Fig. 1). Under standard con-

] ditions of illuminating and viewing, these scales serve as an ac- !
curate instrument for color measurement of all surface-reflecting

objects.

mcir>»<$—+—

1; ‘ -l

Figure 1. Color space diagram.

Chromatic colors in the Munsell system are divided into five

principal classes. These are given the -hue names of red, yellow,
green, blue, and purple. A further division yields the hue names
yellow-red, green-yellow, blue-green, purple-blue, and red-purple.

Hence, the hue notation of all chromatic colors indicates the re-
lation to the ten major hues or any of their subdivisions. A &

Capitalized initials “R” for red, “YR” for yellow-red, etc., are {ﬁ‘f .
used as symbols for the hue names. When finer subdivisions are v

required, the ten major hues may be divided into ten steps each
(IR to 10R, 1YR to 10YR, etc.), thus increasing the hue notation to
increments of one hundred, or more if decimals are used (20; see

Fig.2).
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Figure 2. Hue symbols and their relation to one
another. This diagram illustrates the several forms
used to record hue notation. When gross approxima-
tions only are required, simple initials for the ten
major hues are used. When accurate analysis is
required, numerals combined with initials, or nu-
merals alone, are employed. For general use, the
combination of numerals with initials has been found

most convenient.

The value notation indicates the degree of lightness of a coior
in relation to a neutral gray scale. This scale extends from a
theoretically pure black (at 0 light reflectance), symbolized as
0/, to a theoretically pure white (at 100% light reflectance),
symbolized as 10/. Neutral and chromatic colors that appear

visually half-way between pure black and pure white have a value
lors are indicated by numbers rangin

notation of 5/. Lighter co
above 5/, while darker colors are indicated by numbers below 5/.

The chroma notation of a color indicates the strength (satu-
ration) or degree of departure of ap
of the same value. The scale of

neutral gray,
the strength or saturat

articular hue from a neutral
chroma extends from /0 for a
out to /10, /12, /14, or further, depending upon
ion of the individual color. A color classified
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6 IDENTIFICATION OF COLORS FOR BUILDING

popularly as Royal Blue might have a chroma as strong as /10,
while another color of the same hue and value, classified popularly
as Slate might have a chroma as weak as /2, \

The complete Munsell notation for chromatic colors is written
H V/C (5R 4/10) with a solidus separating the value and chroma
numerals. For neutral colors the letter N replaces the hue symbol
and the chroma numeral is 0, or it may be omitted, thus: N 4/0

or N4/.

{
)
'
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Figure 3.
Scales of hue, value, and chroma in relation to color space,

It is apparent how the scales of hue, value, and chroma (Fig. 3)
fit into the color space diagram shown in Figure 1. This space
representation of color is frequently referred toas a “color solid,”
and it includes every color that the eye can distinguish. A model of
the Munsell color solid is illustrated in Figure 4. You will note
that the shape of the solid is not symmetrical. It conforms to, or
is limited by, the chromas obtainable at each value level for each
hue. The “key,” or most saturated, colors for the various hues
differ in chromatic strength. These key colors, also, vary in
lightness for the different hues, i.e., they are located at different
value levels, depending upon the particular hue.

i Vertical, horizontal, or cylindrical slices through the color A
solid will reveal charts of constant hue, constant value and constant
chroma, respectively. Through use of the slicing technique, one
can see how a color sampie may be described in Munsell terms.
If we make a vertical slice through the color solid, we might pull
out an array of charted colors in which the neutral value scale
appears in a vertical column in the center, with value and chroma
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COLOR IDENTIFICATION AND COLOR ORDER ¢

scales for the hues 5Y and 5PB arranged on the opposing sid:s
of the scales. The samples on each side of the neutral scale are
of constant hue, but they vary in value and chroma. The notation
of the sample in question is, by reference to the 5PB constant
hue chart, 5PB 5/6 (Fig. 5, page 8).

N

s

Figure 4. Diagrammatic representation of the Mun-
sell color space in solid form, Maximum chroma
samples of each hue and value have their place on the
surface of such a model. Theoretically each point
inside the surface represents a different color, the
colors changing gradually from one to another in
each of the three attributes: hue, value, and chroma.

On the 5/ level of the 5PB chart there are also samples which
represent the color names of Royal Blue (at chroma /10) and
Slate (at chroma /2) referred to previously. However, many of
the samples in the ares surrounding 5PB 5/2 might be given the
popular name Slate, and many of the samples in the area sur-
rounding 5PB 5/10 might be classified as Royal Blue. The Munsell
notation provides an accurate designation for a particular sample
in a popular color name area.

A horizontal slice through the color solid will reveal samples
all of the same lightness, but varying in value and chroma. A slice
at the 5/ value level shows the sample in question again to be
5PB 5/6.

A cylindrical slice through the solid will reveal samples all
of the same chroma. A slice at chroma /6, again, indicates the
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COLOR IDENTIFICATION AND COLOR ORDER 9

color of the sample to be 5PB 5/6. If a cut in the solid, regardless
of direction, passes through the sample in question, we will come
out with the same notation of the sample.

The eye can distinguish approximately 10 million differences in
color (21). Departures in any direction, no matter how 3mall,
from the samples displayed on charts representing the Munsell
system, constitute another position in the color solid and therefore
a different Munsell notation. A collection of charts showing vari-
ations in value and chroma for at least 40 hues is required to
identify the notations of samples with this potential for variety (16).

Samples reflecting colors falling between those displayed on
the charts may be identified by interpolation between the notations
of the charted samples. Thus, a sample falling visually half-way
between the hues 5PB and 7.5PB (a neighboring hue to 5PB in
the 40-hue series) has a hue notation of 6.25PB. If it is half-way
in lightness between value 5/ and value 6/, it has a value notation
of 5.5/. If it is a quarter way in chroma between /6 and /8, it
has a chroma notation of /6.5. Thus, through the use of the decimal
system, a Munsell notation for any surface-reflecting sample may
be obtained. Conversely, a Munsell notation for which no physical
sample exists may be specified.

A collection of charts displaying samples expesed by equally
spaced slices through the color solid, whether vertical, horizontal,
cylindrical, or otherwise, provides a serviceable tool for identi~
fying all colors (6).

A system of color notation, based on samples of equal visual
spacing, provides an excellent method for recording color tol-
erances (12). Color tolerance sets afford visual aids in judging
the acceptability of a color match, and are quite popular in the
industrial and advertising fields (16).

The results of formulations for colorant mixture may be re-
corded in Munsell terms. Thus, color standards for future formu-
lations may be established. It is seldom that results from colorant
mixture formulas obtain the exact color required. A knowledge
of color order is of considerable value indetermining the direction
and proportion of alteration necessary to obtain the desired color,

A knowledge of color order and a notation based on that order
serve also, in the development and specification of pleasing and,
if required, startling color designs.

There are other methods of describing color. There are other
tools (or instruments) for measuring color, but for accurate
specification of the appearance of color, the Munsell is most
direct. Through the use of the notation, color samples from any
collection, or color specifications from instrumental measurement,
may be converted to a common language. The papers following
will discuss how these methods, color samples, and results from
instrumental measurement may be related to color space
and Munsell notation to provide a standard procedure for

eI R s S I S R AT S AT A o O s i e

e

SRl S EIIRA S RO bt e I

R AT
X N e ot e R o e
RN g g SRR S e e AR
= . s R e L P
. .




10

IDENTIFICATION OF COLORS FOR BUILDING

solution of many problems of color identification in the
building industry.
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Problems of
Color Identification

By Kenneth L. Kelly, National Bureau of Standards

Abstract: The ISCC-NBS method of designating colors is a systematic
arrangement of color names, to which are assigned corresponding colors.
The psychological color solid is divided into 267 blocks, each illustrated
by a color representing its center, or centroid. Boundaries of the blocks
are described in terms of well-known color-order systems, Thus, the ISCC-
NBS system supplies a means of describing colors in simple terms, of
converting from one color-order system to another, of determining syn-
onyms and near synonyms among the color names, and coordinating dif-
ferent degrees of fineness of color description and designation.

COLOR CAN BE DESCRIBED by the use of three dimensions, but
what really is color? Color may be defined as a qualitative com-
ponent of visual experience characterized by the attributes of hue,
lightness, and saturation, but in certain cases having zero satu-
ration and consequently no hue, i.e., a neutral such as a gray. The
light reflected from or transmitted through objects which gives
rise to this sensation, the portion of the whole electromagnetic
spectrum that you see, and that we call the visual spectrum, is
only a very small part in the middle. Toward longer wave lengths,
we find the infrared or heat waves, then radar, television, and
radio waves. Toward shorter wave lengths, we find the ultraviolet
waves that sunburn, then X-rays, gamma, and finally cosmic rays.

Briefly, there are three ways inwhich acolor may be identified,
or described: by the use of words, by comparison with the colored
samples of a color-order system, or by the numerical results of
a color measurement. Each of these has its uses. This paper will
discuss them, and how they relate to each other.

Ever since the language of man began to develop, words or
expressions have been used first to indicate and then to describe
colors. As the language developed, more and more color names
were invented to describe the colors used in art and industry and,
in late years, in the rapidly expanding field of sales promotion.
Many fanciful color names came into vogue, such as French Nude
or Pearly Gates. Other color names were confusing, for how could
you know that African Green was in reality a blue, or that Blue

KELLY, KENNETH L. Physicist (optics), Photometry and Colori-
metry Section, National Bureau of Standards; member, American
Association for the Advancement of Science, Optical Society of
America, Inter-Society Color Council.
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PROBLEMS OF COLOR IDENTIFICATION 13
Fox was a reddish gray? Different color vocabularies were de-
veloped for use in different fields of color description.

As the designation of colors bzcame more and more detailed,
a number of color-order systems were developed, and it became
customary to assign color names to the individual samples in these
systems. It was only natural that the same color name would not
be applied to exactly the same color in each of the color~order
systems, and so these color names really came to describe ranges
of color. This was fine for sales promotion, but was very confusing
if one was trying to describe the color of a certain object, such
as a brick. There have been a number of color-order systems
published through the years. I am going to mention only the few
which you may meet in your work, listing some of their advantages
and disadvantages.

The Munsell Book of Color (2, 6, 11, 14, 18, 19, 20, 21, 23, 27)
contains about 1,000 colored samples, either mat or glossy, ar-
ranged according to the Munsell scales of hue, value and chroma.
Each sample on any one chart is intended to have the same hue;
each sample in a row on any chart is intended to have the same
lightness (Munsell term-value); and any sample in a particular
column is intended to have the same saturation (Munsell term-
chroma). This is a true color-appearance system, in that the hue
steps between successive charts have been selected to appear
even, as have the successive steps in the value scale, and those
in the chroma scale. Each sample is identified by three symbols,
the first indicating Munsell hue, the second Munsell value, and the
third Munsell chroma.

This Munsell notation, because it is based on uniformly spaced
scales of color, is amenable to interpolation and extrapolation
among the samples, and is useful in the solution of many problems
in industry. Used as a method of color appearance specification,
this notation is quite as important as the colored samples, It
can be, and in fact is, used by many who do not own a book of
samples, since it can be used to describe the appearance of colors
on other charts. The colored samples representing this system have
been measured spectrophotometrically by a number of investiga-
tors and are identified by Munsell notation, rather than by color
names. However, popular color names can be assigned to them, if
required, through the medium of the ISCC-NBS Dictionary of Color
Names, which will be discussed later,

The Dictionary of Color by Maerz and Paul (16) is a monu-
mental work, and has been used extensively in the description and
specification of color. It contains 56 plates illustrating 7,056
semi-glossy colored samples formed through the use of mixtures
of eight chromatic and seven base gray pigments, accomplished
through the half-tone printing process. Due to the large number of
samples, they are so close together in color that interpolation is

1.2 %‘:;“‘45& At A 0 K s M R ) LS AR AR AL R R S

R TR

3
e e




14 IDENTIFICATION OF COLORS FOR BUILDING

coverage of the halftone screen plates |

has been so adjusted that the color steps between successive

samples are in general about equal. Each color is identified by .
the number of the chart, a letter to indicate the column, and a
number to indicate the row. A dictionary of about 4,000 color
names keyed to the colored samples is included, along with much
information on the early history and development of the color
names. Munsell notations of the first 2,592 samples in the red to
yellow colors were published by Nickerson (22) in 1947,

The Color Harmony Manual published by the Container Cor-
poration of America (3, 4, 5, 10) is based on the color theory of
Ostwald. It consists of 30 triangular charts, contains 943 colored
samples, and is much used in the study of color harmony and
color coordination in design. The samples are divided into charts
of constant dominant wavelength and into scales of constant black
content, constant white content, and constant full color. Each sample
takes the form of a 7/8 inch hexagon made by applying a mat-finish
pigmented film to a clear, transparent sheet of cellulose acetate,
one side of the sample thus being mat and the other glossy. These
samples have been measured on the spectrophotometer and the
Munsell notation determined for both sides of the chips. A Descrip- P

tive Color Names Dictionary (28) keyed to these colored chips
contains the color names used to describe the color of general

merchandise for the mass markets.

The Plochere Color System (24) was developed as an aid to
4. decorators and interior painters, and for use in the selection of
B color harmonies. This system is divided into 26 hues based on
' the Ostwald system and contains 1,248 mat colored samples. To
each of these is assigned a letter designation indicating the color, a
letter and number designation indicating the composition of the
paint used, a serial number, and a color name. The Munsell
notations of these colors were published by Middleton (17) in 1949.

Color Standards and Color Nomenclature (26) by Robert Ridgway ’
was developed for the description by naturalists of the colors of :
rocks, soils, plants, flowers, insects and birds. This system has
been out of print for some years, but is included because it is so
well known and is still used by some who are fortunate enough to
‘ have one of the books. It contains 1,115 mat colored samples and
-? to each is assigned a color name. These color names are listed
alphabetically in the front of the book along with a key indicating

! the color so named. Munsell notations for these colors were
: { published by Hamly (7, 8) in 1949.
. l There have been a number of other color-order systems de-
veloped through the years (mostly for specialized purposes), some
with restricted color gamuts, some with color names and some
without, and one used in dermatology that has Latin color names. )

From these short descriptions, you will see that most of the
color names used in these systems are those in use, keyed to the

usually unnecessary. The
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PROBLEMS OF COLOR IDENTIFICATION 15

approximate colors. That is, the color names follow the system
of the colored samples; they do not form a system themselves.
There has long been a need for a color-name system in which
the names follow definite orders and are illustrated by colored
samples.

The color names used to describe the colors of drugs and
medicines in the United States Pharmacopoeia (29) and the National
Formulary (1) were not based on any system and yet had to serve
as standards of purity. In the ninth revision of the USP there were
a blackish white, several brownish greens, and brownish purples,
among other confusing color names. At the request of the Chairman
of Revision of the USP, the National Bureau of Standards in co-
operation with the Inter-Society Color Council (ISCC-NBS) developed
a system of color names that was accurate enough to satisfy the
scientist, usable enough for the industrialist, and simple enough
to be understood by the average man on the street.

The ISCC-NBS system is contained in a set of color-name
charts whose coordinates are given in terms of the Munsell
scales of hue, value, and chroma. The psychological color solid
was divided into 267 blocks, each containing about the same range
in color, and to each block was assigned in a regular order a
simple color name consisting of & hue name and one or more
modifiers, such as very dark red, light greenish yellow, or vivid
purple (Fig. 1). Each chart shows a set of color-name blocks with
their associated color names, and is a constant hue-name chart.

To use the charts, given the Munsell notation of a color and
required to find the corresponding ISCC-NBS color name, one
plots the Munsell notation of the color on the color-name charts
according to the scales of hue, value, and chroma. The color name
of the block in which the notation plots is the name used to desig-
nate the color, If the plotted point falls on a boundary between
two or more blocks, the color should be assigned both or all the
color names of the contiguous blocks, or an appropriate selection
of one or more color names may be made (15).

The words dictionary of color names appear in the title, This
came about through the desire to express the boundaries of the
color-name blocks in terms of other color-order systems, such as
those mentioned above. It was not possible todo this until the color-
ed samples, in the Color Harmony Manual for instance, had been
measured and Munsell notations assigned. Plotting this notation
indicated which ISCC-NBS block and color name corresponded
to each of the colors in this color-order- system. This was done
for the 13 color-order systems for which Munsell notations had
been assigned to their colored samples, and the color names from
each of them were assembled alphabetically to form the color-
names dictionary. With each of these color names there is given
a code letter indicating the proper color-order system, the
ISCC-NBS color name, and the number of the corresponding
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16 IDENTIFICATION OF COLORS FOR BUILDING

color-name block. There are approximately 17,400 entri:s in the
dictionary.

Figure 1. Sector of the psychological color solid ;
showing all the ISCC-NBS color-name blocks for the §

hue name, purple.

Next, all of the color names in these color-order systems,
1 whose corresponding Munsell notations plotted within one ISCC-
? NBS color-name group or block are therefore nearly synonymous.
% All of these color names are arranged according to this plan in

the middle section of the color-names dictionary. Also, with each
i of these color names there is given the notation in the appropriate
‘ color-order system of the colored sample descriptive of that color
name, Thus, if one wanted to find a color name in Plochere nearly
synonymous to one in Maerz and Paul, it could be done through this
table, Likewise, if one wanted to find a near-match of a color in ;
the Color Harmony Manual to a color in the Federal Color Card,
NBS Circular 553 would again be used.

Now let us go one step further in precision. Suppose that a
color had been measured on a spectrophotometer or a colorimeter
and the numerical designation determined. Through the use of the
proper set of charts or a highspeed computer (12, 25) this nu-
merical designation can be transformed into the corresponding
Munsell notation. Through this notation, the corresponding ISCC-
NBS color name can be found. So you see that it is possible to
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PROBLEMS OF COLOR IDENTIFICATION 17

determine the ISCC-NBS color name from a Munsell notation, or

the notation in any one of the other 13 color-order systems listed,
' or from the numerical results of an instrumental measurement,
The ISCC-NBS Color Names Dictionary, therefore, acts as a
means of translation with the Munsell notation as a common
denominator.

The Color-Names Dictionary does not contain any sample
colors. It has long been the hope of the Inter-Society Color Council
and the National Bureau of Standards that someday, somehow,
color charts could be added to illustrate the color-name charts.
But which colors? It was finally decided that the most descriptive
color of a color-name block would be its central color, or one
illustrating the center of gravity or centroid of the block, because
some of them are of odd shape, and these 267 centroids were
determined and published (13).

At this time, the ISCC Subcommittee for Problem 23, Ex-
pression of Historical Color Usage (color trends), needed a method
of color designation and decided that the ISCC~-NBS centroid colors
would be a logical starting point. This project was considered
sufficiently important by the ISCC that it reactivated its Sub-
committee for Problem 2, Color Names, to oversee the produc-
tion of these centroid colors with the author as chairman. Again the
ISCC and the National Bureau of Standards teamed up. It was
agreed that the ISCC would finance the project and the Bureau of ,
Standards would undertake the measurements and studies necessary ! 3
to insure that the prototype centroid colors would match the pub- J '
lished centroid notations within stated tolerances. In this way,
proper centroids would be produced which could be used in the
solution of Subcommittee 23’s problem (9) and at the same time
they would be available to illustrate a set of constant hue-name
charts which would be published as a supplement to the Color
Names Dictionary.

The prototype centroid colors were produced by a color com-
pany in Pennsylvania, and the mass-produced centroid colors,
based on the D and H samples, are being produced by a color
company in St. Louis. These chart sets will be sold through the
@ Standard Samples Program of the National Bureau of Standards

and eventually will be bound with a future reprinting of the Color

Names Dictionary.
These ISCC-NBS centroid colors are few in number (220 to
230 are possible with modern pigments), yet they sample the
4 psychological color solid throughout its entire extent. Now, for
: the first time, a uniform system of simple, accurate, under-
{ standable color names has been produced, and most of these color
names are illustrated with their own corresponding centroid colors.
The great advantage of the ISCC-NBS method of designating colors
lies in its ability to offer a coordinated plan of different degrees
‘g 5 of fineness of color description and designation. The illustration
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18 IDENTIFICATION OF COLORS FOR BUILDING

of the color-name blocks with their centroid colors completes the
final step of this plan.
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Color lIdentification
for the Building Industry

By Everett R. Call, Call Marketing Services, Inc.

Abstract: A system for reporting usage of consumer products by color,
which would provide a means of color designation usable by all industries
as well as a common color language, is discussed. A color service in
which manufacturers and producers can partici. .ate by reporting their
sales in terms of individual colors is then described. A loose-leaf manual
presenting the scope of colors available in aparticular product, with colors
keyed to Munsell notations, is suggested as ameans of providing a common
color language.

ONE REASON COLOR IDENTIFICATION has become so compli-
cated is that everyone is free to utilize color as he sees fit. There
are actually very few rules, and even where rules can be applied.
it seems each user develops his own. One basis for this seemingly
freehand approach is that the use of color differs with each product.
In some instances, it is the material that is the determining factor;
in others it is the surface, the end-use of the product, or the
manufacturing process itself, that results in a specific manufac-
turer or industry adopting a different approach to color.

While I have been, and am, interested in the myriad technical
problems in the field of color, as a representative of an economic
and marketing research company, my major concern is the market-
ing aspects of color. The preceding papers have given excellent
scientific descriptions of color, but in my field, color is more
often briefly described as “the consumer’s dream and the manu-
facturer’s nightmare.” I believe you will agree that while color
is without doubt one of the best sales tools available, the ultimate

value of color in marketing is rarely realized.

Leaving out of our consideration the fact that every manufac-
turer suffers from various production and control problems, it
might seem that all you have to do is to reach out and take the
color you happen to touch and use it -- certainly nearly every
shade of the spectrum is in use on some product. But, as many
of you are painfully aware, the use of color is not quite that simple.
As you start to devote serious thought to the problem, you become
aware of such things as the physiological effect of color, color

CALL, EVERETT R. President, Call Marketing Services, Inc.;
member, American Marketing Association, Chemical Market Re-

search Association, Inter-Society Color Council.
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blindness, blending of color, and the effect of lighting on the
appearance of color, along with many other problems.

Let us assume that youhave met all of these problems and solved
them. There are three other categories of problems that still beset
you, and sooner or later the nightmares occur. These three problems
are: first, the economics involved in producing and stocking a color
line; second, the problem of evaluating the consumer’s desires inso-
far as color is concerned; and third, the problem of understanding
the various languages employed when discussing or describing color.

The problem of economics differs for each product and, indeed,
for each producer. In the past, the problem of evaluating the
consumer’s desires has been a difficult one, and has been solved
by each manufacturer and for each product, individually, if at all.
This has necessitated costly and time-consuming surveys resulting
in data on a limited number of products, representing a small part
of the economy. Each such survey is limited to the colors in a
particular line of merchandise, or to the colors in the surveyor’s
palette. Thus, unless one surveyor conducts all the surveys, it
is difficult to correlate the results in any but the crudest details.

Adding to the confusion might seem impossible, but it isn’t.
Assuming that a color choice has been made, the architect, builder,
color consultant, or interior designer finds it necessary to com-
municate this choice of a colortomanufacturers of various building
materials, as well as to others. The problem arises when one is
confronted with color names such as Waterfall (one word), which
is a green, and Water Fall (two words), which is a blue -- or
exactly what colors are meant by such terms as Salmon Pink,
Desert Gray, Rose Gray, Sunrise, Rose Nude or Promised Land?

The subject of this paper is a unique approach to determining
consumer acceptance of various colors, while at the same time
providing a solution to the communications problem. It is an
approach that offers many bonuses to the user,

A few years ago, as the Director of Marketing Research and
Statistics for the National Paint, Varnish and Lacquer Association,
one of my tasks was to conduct an annual survey of the colors of
ready-mixed paints sold. In analyzing the results, I realized that
this survey was of very little value to our members because,
while they knew what their competition was doing, there were no
data available indicating color usage by other industries whose
products would affect the consumer’s ultimate choice of colors
of ready-mixed paint. Further, even if such data were available,
they could not be compared with surveys of the paint industry,
because of the many color designation systems used.

In a spezch before the Annual Meeting of the Inter-Society
Color Council (ISCC), I suggested that they estublish a problem
subcommittee to develop a method of expressing historical color
usage data, that is, color trends. The Council agreed and, as my
reward for offering this suggestion, I was named co-chairman of
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22 IDENTIFICATION OF COLORS FOR BUILDING

the committee which became known as ISCC Subcommittee for
Problem 23-- Expression of Historical Color Usage. The ob-
jective of the Subcommittee was “to develop a technique of ex- .
pressing historical color usage of consumer products in order to :
facilitate intercomparisons among industries.” Or, as the ISCC
later described it, our objective was “toderive compatible methods
for recording historical consumer color preferences for products
in individual industries, to publicize these methods and encourage
all industries to adopt them so that (1) useful historical records of i
consumer preference trends of their products may be available ._'
within individual industries ard (2) the interrelationship of con- ~‘
sumer color preferences of one product upon the choice of another

product may be established among industries.”
When the ISCC named the committee to work on this problem,

the membership of the committee read like apage from the “Who's
Who in Color.” In our case, not only did each committee member
glve freely and considerably of his time and effort but many other
Council members contributed their special talents. Before the
subcommittee could proceed with its assigned task, a color desig-
nation system was needed that would be acceptable to all industries,
one that would correlate data expressed with different degrees of
precision and in different color-order systems, as well as one
that would allow for easy handling of huge masses of statistical

i
data.
We soon learned that none of the available systems would be Lﬁ
%
{
i
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acceptable to all industries, However, we did have available the
Inter-Society Color Council-National Bureau of Standards (ISCC-
NBS) color-names system, wherein the boundaries of the 267
named blocks were specified in terms of the Munsell system and
therefore, by extension, in terms of a number of the recognized
identification systems such as Maerz and Paul, Plochere, or Ost-
wald (also known as the Color Harmony Manual), as well as others,
Next, we were faced with providing color identification for indus-
tries that were not concerned with precise color designation,
either because of usage or because the tolerances resulting from
manufacturing processes were so broad. Again, the ISCC-NBS f,
color names system was the key. |
While we were struggling with designation problems, we were
at the came time working to develop a statistical methud. With
direction provided by Kenneth Kelly of the National Bureau of
Standards, and through the application of the ISCC-NBS system, we
developed a simple method of dividing the color solid into suc- ’
cessively smaller blocks in five steps. Each finer subdivision is
accomplished by dividing the blocks in the previous step. Thus
in step A, the entire color solid is divided into 13 large blocks. f
* In step B, some of these 13 blocks are divided into a total of 29
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blocks. These 29 blocks are further divided into 267 smaller
blocks -~ the ISCC-NBS method. These 267 ISCC-NBS blocks are
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COLOR IDENTIFICATION FOR BUILDING 23

specified in terms of the Munsell system, which contains 1,000

to 1,200 colored samples. These colored Munsell samples have

been measured and specified in terms of the numerical CIE co-

ordinates, x, y, and Y. As Mrs. Bellamy explained earlier, by use

of decimals the Munsell designation system is limitless. Thus, ‘

this system provides five levels of precision of specification of i

‘ a color; the color specification blocks in any level are connected
to the blocks in another level by a predetermined plan; and it

provides practically an endless number of designations. Hence,

g at all times, the complete color solid is included. This method

} is described fully in the report of the ISCC Subcommittee for Pro-

blem 23 which is reprinted in the present report as an appendix

(see pages 49 to 63).

As I mentioned earlier, manufacturers of various products
view color differently. For example, the paint manufacturer can
and does deal with color in terms of Munsell notations, or some-
times even in terms of CIE coordinates that Mr. Kelly discussed
in his paper. However, in cases where the manufacturing process
will not permit such accuracy, or when a color match is not re~ _
quired, the ISCC-NBS blocks serve all specification and desig-
nation, as well as identification, requirements. So, regardless of s
how color is treated by the individual manufacturer, each can
utilize at least one level of Subcommittee 23's method for classi-
fication and reporting purposes. The levels that include only
29 and 13 colors are useful in permitting easy statistical treat-
ment and simple charting of color usage.

Architect Milo D. Folley, who is a member of ISCC Subcom-
mittee 17 -~ Color in the Building Industry, outlined at a recent
meeting of the ISCC the color problems facing architects, de-
signers, and builders, and asked if Subcommittee 23’s method ,
be utilized by the entire building and building materials industry.

Our answer was a biased “yes,” on several counts.

Mr. Folley described the major problem of architects with
the field of color as the lack of a universal, systematic desig-
nation -~ the lack of a common color language. This lack, he said,
has placed the architect at a disadvantage in any plans to achieve
color coordination when a variety of materials is being used. You
will recall that one of the aims successfully achieved by the Sub-
committee for Problem 23 was to find a system of color desig-

(! nation that would work for all industries, regardless of how a |
% particular industry handles its color specifications. Hence, we i
" now have an instrument that provides a common color language. ﬁ
I hasten to add that our approach does not require the abolition
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i | of custom names, nor does it require a manufacturer to restrict
. his palette of colors in any sense. Rather, our approach makes
: it possible for a manufacturer to take maximum advantage of this

marketing tool in a manner that allows those concerned to specify
colors appropriately.
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24 IDENTIFICATION OF COLORS FOR BUILDING

The next question was, would all industries adopt this method?
As most manufacturers well know, there are many reasons why
the color system now in use was adopted or developed. They at . %

present go to considerable lengths to assist the architect in making
his color choices. However, I am sure we are all aware of his
problem, and the handicap under which he now labors. Further, I !
feel certain that manufacturers would further assist the architect,
builder, color consultant or interior designer, if at the same time,
they could increase their sales, increase profit rates, reduce in-
ventory losses due to color obsolescence, reduce cost of color
development, and increase the efficiency of purchasing programs.
The key to all these advantages is in use of the method of ex-
pressing historical color usage information as developed by the
ISCC. However, it must be taken one step further by providing a
means of processing data from all industries, so each manufac-
turer can compare his experiences directly with his industry total,
or with other industries. By doing this, color trends can be de- ;
veloped permitting participating companies to have a color already .i
in their lines, when the consumer first seeks that specific color s
in that particular product. Also, these same trends will indicate
when a color will drop in popularity, permitting a manufacturer to
take a color out of his line, or to reduce production to a point
compatible with demand. Let us take as an example an appliance
manufacturer. His choice of colors is determined by those for |
which the consumer has already shown a preference in his pur-
chases of cabinets, tile, floor coverings, and counter tops. The :
appliance must fit into the decor of the room as it now exists.
Every product in the home is affected by the color choice of
another, be it telephones, paints, rugs, draperies, towels, tissues, {
tiles, siding, shower curtains, bedspreads, or--you name it.
There is an organization equipped to develop and analyze
color trends in a service available to all manufacturers and re- }
tailers. In order to participate, a company need only report its f
color experience in terms of percentage of total sales represented
by each color used, in accordance with the methods developed by
the ISCC. These data are converted into Munsell notations and fed
into a computer. Using a specially designed computer program,
the data are processed and are available in practically any con-
ceivable form. For example, a paint manufacturer can obtain a
complete picture of the relative importance of the colors (ex-
pressed in terms of Munsell notations) used intile, floor coverings,
stoves, refrigerators, tables, counter tops, kitchen cabinets, bath- »
room fixtures, draperies, rugs or any other product.
Why would a paint manufacturer want this information, or why
would the others want the paint colordata? Because these data show
, what colors the consumer has accepted. Certainly, the choice of the
‘ color of a wall paint in the kitchen must be compatible with the !
longer-lived and more expensive items already in the kitchen. f
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These special reports show data on a product basis. No indi-
vidual company’s data are ever disclosed. So, in a sense, this is
a cooperative venture for the participating companies, as each
must contribute before he can take out information. For his co-
operation, each receives a composite report at no cost. Special
reports by product or by color, compiled to specifications es-
tablished by those requesting the report, are available for a fee
to participating companies only. There are already manufacturers
participating in this service representing practically every con-
sumer product, as well as the largest retail organizations. I only
mention this to establish the fact that all manufacturers and re-
tailers now participating in this program are using the method
developed by the ISCC, and therefore are using a common color
language.

If 1 have suggested to you that all you have to do in order to
solve your color choice problems is to participate in a color ser-
vice, permit me to shatter any such illusion. There is no single
answer -- no magic wand that you can simply pass over the prob-
lem and automatically find a solution. In the first place, each
organization has goals, prohibitions and problems peculiar to itself.
Hence, its situation must be considered separately.

There are many tools available to manufacturers by which
they can formulate color programs. Each must choose his tools
in view of his problems. There is no set pattern. One producer
may find that consumer acceptance surveys are necessary; others
might find that they can permit a designer to let his artistic abilities
run wild. For most, however, the economics of each industry
demand a close check on the number of colors utilized. This auto-
matically poses color choice problems,

Again, depending on the product, you should consult the ex-
perts, i.e., the colorists and color consultants. They are trained
in the complex field of color, and can anticipate problems and
provide solutions before an economic disaster calls your attention
to these problems. The colorist utilizes every tool he can find,
all the way from historical color usage data provided through the
color service I mentioned, to the psychological and physiological
aspects of color discussed in the preceding papers. In other words,
I am suggesting that you utilize the colorist as a color executive,
to bring all aspects of color into proper focus, Some companies
can afford to have such individuals on staff. These are extremely
fortunate but are, unhappily, in the minority.

A color program for building products and materials manufac-
turers and builders must be developed to fit the specific product
and operation. Because of this, I will not attempt to offer an outline
of a color program for the building industry. This conference
covers the entire field, and each individual must select the ele-
ments of most importance to his field of activity. The color
problems facing architects are far different from those facing
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manufacturers, as architects are concerned mainly with the appli-
cation of color in a specific situation, and coordinating colors for
one specific building or group of buildings.

Architects, industrial and interior designers, and even chemists,
physicists and illuminating engineers must be consulted on some
problems. If we accomplish nothing more than to demonstrate
that color is a fantastically complicated field, but that answers
are available, then this conference will have been a resounding
success. There is no single source of knowledge; however, I believe
the starting place is the colorist or color consultant. The truly
competent colorists will assure you that they themselves cannot
answer all your questions, but they can recognize them, evaluate
them, develop an approach, locate the tools, and apply those tools.
By tools I refer both to physicists, chemists, illuminating engi-
neers, marketing researchers, designers, and architects, and the
statistical tools such as the color service described earlier.

Since we first talked with the architect about the desirability
of a common language, we have gone a long, long way toward the
point where all industry will adopt a universal color language.
While it is true that industry is not adopting this idea for the sole
purpose of helping the architect, builder, colorist and designer, this
common language is precisely the goal sought by the architect,
colorist and designer. It is a fact that a common language is in
existence, and that for many reasons it is being adopted by manu-
facturers and retailers. Further, this same approach can be
utilized as an extremely valuable sales tool for manufacturers,
as well as an excellent tool for architects, builders, colorists
and designers in their efforts to specify colors accurately.

One possible technique for utilization of this concept could be
a loose-leaf color manual with a section for each product. Heading
each section would be a chart showing the scope of colors available
in that product. By scope, I am referring to the highest values
and chromas offered. These limits can be determined by the re-
ports of companies participating in the color service mentioned
earlier. Also, the tolerances which the builder, architect, color
consultant and interior designer must allow because of technical
problems involved in the manufacturing process would be shown.

Following each product introduction would appear the colors
offered by each manufacturer. Each manufacturer’s colors would
appear on a separate page or pages, and be identified as that
particular company’s colors. Under each color chip the manufac-
turer’s own designation would appear along with the Munsell
notation. Those who specify colors could use this manual by re-
ferring to the Munsell notation of one product, and using this
common language in all other color choices.

The development of such a manual would be a tremendous task.
Manufacturers currently participating in the color service des-
cribed above have expressed unanimous interest in such a manual.
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If the interest spreads, I personally will do all I can to develop

the manual approach. I know I can speak for all those participating
v in this conference, and for the Inter-Society Color Council when I

say that they too will cooperate in every possible way with a re-

sponsible group or organization which will undertake this project.

While it is a complicated task, the groundwork has been accom-
) plished and the procedure fairly well developed.
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Panel Discussion

Moderator: Richard N. Jones

Panel Members: Waldron Faulkner, Henry D. Bixby, Beatrice
West, Jerome Miller, and Gladys Miller

Introduction
By Richard N. Jones, Panel Moderator

AS A LAYMAN, I am very much impressed with this complex
world of color. Participating in this conference are many profes-
sionals, many people well-versed in the wonderful world of color,
but I suspect, also, there are some people representing manu-
facturers, or other types of professionals, who are not yet suffi-
ciently versed in the subject to understand when the panel talks
about hue and value and chroma,

I have had the good fortune of working with architects, designers,
and interior decorators for some 30-odd years, and some of their
know-how has rubbed off on me, but I am frank to say on this
subject of color I must plead ignorance.

The topic of this panel discussion is an identification system
for color. The problem before the house is to create a language.
Now, unfortunately, this particular subject does not enable us to
get into the area that, sooner or later, we must get into--the area
of standardization. How can we put to use the knowhow that may
come out of this discussion? Having spent extensive time at a
recent discussion on prefinishing of building components, 1 am
aware of the tremendous problem those of you who are dealing
with coler must face four years from now.

1 say four years, because that is when the building boom should
come. When the war-babies explosion takes place, we must be
ready. And, we must be ready to prefinish the components with
which we will build, which means we must have a common color
language. So, when I say we must start now to get this language,
this is the first step. No one on this panel is unmindful of the
problems that architects and builders have in their minds. Un-
fortunately, time will not permit us to go as far as we would like.

JONES, RICHARD N, Marketing Specialist, LIFE Magazine; former
Advertising Manager, Architectural Forum, and Advertising Sales
Director, House & Home Magazine.
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PANEL DISCUSSION 29

We have seen what color has done in the revolution that is
taking place in non-residential building. 'We have seen the great
contribution that color has made in commercial and industrial
buildings, because architects, builders, and suppliers arrived at
a language that worked. They could not afford not to, because they
were dealing in millions and millions of dollars worth of expensive
nonresidential construction.

Now, as residential building moves over into the area of in-
dustrialization, we must be certain that we have the right language
to arrive at the right colors for the building components. This is
particularly important because yesterday people used to build
houses, but people don’t build houses any more; they buy them, It
was all right to make one color mistake on one house, but with
prefabricators already producing 10% of all houses, with 100,000
houses coming off the conveyor line per year, we cannot make the
same mistake a hundred thousand times and survive. This is why
the question of education and the arrival at a language that is
understandable are vitally important to this great industry.

Color in Architecture
By Waldron Faulkner, Faulkner, Kingsbury & Stenhouse

AS AN ARCHITECT in private practice, I am deeply interested
in the appearance of building materials. I have spent several
years in the study of color in architecture, and realize that color
in architecture depends for its life-blood on color in the building
industry.

I agree with the basic theme of this conference; that the need
for a common language of color identification in the building
industry is of paramount importance. 1 also believe that, until
some common method of communication about color is in general
use, we shall not be able to solve some of the other pressing
color problems with which the architect is concerned. The sub-
ject of color identification has already been so ably presented
that I wish to take this opportunity to discuss some of the other
problems which color identification would help to solve.

One of the architect’s most demanding tasks is developing
color schemes, and translating them into building materials whose
colors will harmonize in the finished building. Architects must
make their selections from catalogues, color cards, or samples,
but catalogues are soon out of date. Color cards are often in-
accurate in their reproductions, Samples accumulate so fast
that, unless they are culled frequently, the architect’s

FAULKNER, WALDRON, Senior Partner, Faulkner, Kingsbury &
Stenhouse, Architects; Fellow, American Institute of Architects;
former president of Inter-Society Color Council.
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office soon 100ks like an exhibit of second-hand building
materials.

1 often ask myself -- How can the colors of building products
be better organized and more usefully presented to architects,
designers, builders and owners? There is no easy answer because
color problems vary greatly with different products. Many manu-
factured materials have a wide range of colors which can be con-
trolled quite accurately. The colors of products such as paint
have been carefully measured, and can be designated by some
accepted method to almost any degree of precision, as outlined
in the preceding papers.

On the other hand, natural products such as stone or wood have
a relatively narrow gamut that can be controlled only by careful
selection. Some, like limestone, have only recently been accurately
measured, and even their producers do not know the exact colors
of their own products. This being the case, how can the architect,
or anybody else, specify their colors?

I would like to offer some specific suggestions as to how the
present situation could be improved. First, it seems obvious that,
in accord with the theme of this meeting, the entire color range
of any product must be measured and specified more or less
accurately, depending on the product and the use to be made of it.
Unless this is done, its colors cannot be identified with any degree
of accuracy.

Second, after the complete gamut of colors has been measured,
it seems to me that we should go further and select certain repre-
sentative colors as standards, to be used as a basis for compari-
son or identification.

Third, after certain representative colors have been adopted
as standards, color tolerances should be set up to show how close
colors must be to the standards to be acceptable. Because all
colors have three attributes, hue, lightness and saturation, their
tolerances must include all of these variables. The method of
specification described in the foregoing papers provides a way
to do this.

I know that some producers get the cold shivers whenever color
tolerances are mentioned above a whisper. I can see no reason
for this, if the tolerances are properly set and are mutually agreed
upon by architects, color consultants and manufacturers. Rather
than leave this situation in its present state of vagueness, it would
seem wiser to face the problem frankly, andto have a clear under-
standing as to what tolerances are reasonable for the manufacturer
to meet. Without tolerances there is always the possibility of dis-

agreement as to how far a given color can depart from an approved
sample. Tolerances set with proper regard for the producer as
well as the customer would be a protection to all concerned.

Fourth, there is the question of color control. I don’t know how
many architects have said to me--“Why aren’t the colors of
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building materials more consistently uniform?® I know that natural
products and ceramic materials that must be fired are bound to have
considerable variation in color, and some of this is often desirable.
But I see no reason why materials like floor coverings, that are
given the same color name or number by the manufacturer, should
not match reasonably well. For instance, last summer I was doing
over my kitchen floor and decided to use a gray linoleum tile.
About half of this floor had been laid when the next batch arrived.
This was a gray tile of another color! Even the man who was
laying it complained that it did not match what he had just laid.
We had to wait for a day or two for another lot to be sent from
Baltimore. In view of the modern techniques of color control, I
see no reason why this should happen.

All this emphasizes the need not only for common methods of
color identification, but also for better color standards in the
building industry. For years color standards have been in common
use in many other industries. Irefer not only to company standards,
but to industry-wide color standards, such as have been adopted
by the Porcelain Enamel Institute.

Before this was done, each manufacturer of porcelain enamel
was offering different sets of colors, which he hoped his com-~
petitors could not match easily. This situation became so acute
that it was proposed at the PEI meeting in 1957 that their Archi-
tectural Division develop a group of so-cailed standard archi-
tectural colors. This suggestion met with enthusiastic r¢3ponse.
Eventually, with the support of the American Institute of Architects,
industry-wide standards were adopted. These consisted of 47 colors
which could be produced by any qualified manufacturer of porcelain
enamel,

They are shown in the PEIColor Guide for Architectural Porce-
lain Enamel (AIA File No. 15-M-1). Chips of the 417 colors are repro-
duced by a color-depositing process, which shows even stippled sam-
ples accurately. Each has a PEI designationanda Munsell notation.
To my mind this is an excellent example of color identification and
standardization. Because they are industry-wide standards, it is now
possible for architects toselect porcelain enamel colors and to spe-
cify them in such a way that more than one producer can bid on them.

I know that some producers are leery of industry-wide stan~
dards for fear that these would limit them and give their competi-
tors an advantage. My answer tothis is that, if a manufacturer does
produce colors that conformtoan industry-wide standard, he can al-
so produce nonstandard or special colors in addition, should he wish
to do so. But, by conforming to the industry-wide standard, he can
match the color of any other competitor whodoes the same thing. In
this way, if an architect specifies a color which is an industry-wide
standard, any manufacturer who follows this standard can bid.

In closing, let me make a plea for a common method of color
identification in the building industry, not only to establish a means
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of communication in this field, but also as a first step toward
solving some of the other color problems that beset architects,

customers and producers alike.

e B AAPIIE e

The Problem of Color Communication
By Henry D. Bixby, Central Commercial Company

THE CONFERENCE PAPERS have described various color-order
systems, their applications, and some of their advantages and
disadvantages. Mr. Kelly touched briefly on the purely physical
composition of color and the designation of a given color by nu-
merical values. These values are called chromaticity coordinates,
and they often cause confusion, especially among the uninitiated.
In talking about color, more often than not we encounter communi-
cation confusion, due to the complexity of the subject matter, This
confusion really exists, and we hope that the method of color speci-
fication and techniques of application which have been brought to ;
your attention will decrease chromaticity coordinate confusion in , i
complex color communications -~ or you can't tell the colors with- ’

out a scorecard!

It has been pointed out that architects have at their command
a tremendous number of building materials, available in a wide
variety of color. The architect, in the expression of his creative
abilities, seeks color, texture and form to express his ideas, but
color communications between the architect and the manufacturer &
are at best only a verbal compromise without a color scorecard. :

The color designer or stylist faces much the same problem
and, in some instances, considerable color confusion occurs when
the stylist is employed to color-style a new product line, or to
modify or extend an existing line. Only when the color designer 5 1
and manufacturer have their scorecards can satisfactory color ' §
communications take place. ‘

Those involved in advertising and promotion encounter still ;
another facet of the color communication problem, for they must :
build product identification in the consumer’s mind. Imagine Madi- i
son Avenue preparing copy for the high-fashion magazines in
terms of Color Harmony Manual or Munsell notations -- “Yummy 7
pa sweaters” or “Shocking 5.0 R4.2 12.0 nail polish!* By the same
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; token, no manufacturer in his right mind would relinquish to a set
i of numbers and letters the well-known and recognized proprietary ‘
{ trade name of his product-color. 1 certainly would not subscribe .

to such unimaginative color descriptions.

BIXBY, HENRY D. Chief Ceramic Research Engineer, Central o
Commercial Company; member, American Ceramic Society, Na- '
tional Institute of Ceramic Engineers, Inter-Society Color

% Council.
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However, those of us in manufacturing must face realistically

the problem of obtaining relatively precise knowledge of just what ,

color is wanted in order that we can provide for, rather than dic- §

tate, man’s use of color. We are also faced with the control of

color in processing and the determination of commercially ac-

r ceptable color variations or tolerances. |
b As a ceramic engineer, specifically interested in structural 1
clay products, one of the major problems I face is to determine ; 1

PANEL DISCUSSION 33 1

‘ just what color is desired, and the degree of precision required %
} in the color match. The NBS-ISCC centroid system of color speci- 3
fication, and the modifications suggested today, offer a workable
method of color communication which will materially assist in
solving this problem.

Samples, submitted to me for matching, have inciluded paint :
chips, cloth swatches, various sizes and textures of colored paper, ]
Color Harmony Manual chips, small pieces of porcelain enamel,
glazed tile chips, etc. Verbal descriptions of colors to be matched
have included “ . . . a dark blue with a reddish cast,” *...a 4
light pinkish orange, like X brand lipstick,” and “ . . . a dark gray ;
with brown spots like match heads.” s

It is interesting (and comforting) to note that the ceramic
industry has no monopoly on this problem., At one of the recent
Inter-Society Color Council meetings, a speaker from one of the ;
major plastics producers described his experiences in matching :
the color of a shark’s tooth!

Due to breakdowns in color communication between the archi- i
! tect, the color designer, the dealer or salesman, and the manu- ‘

facturer regarding the desired color and the degree of precision
of color match, dissatisfaction has occurred all along the line.
As color communication is a two-way street, the manufacturer
is also faced with the problem of describing the colors of the
products he makes to architects, color designers, and consumers.
There appear to be as many different methods of doing this as there
are manufacturers.

The size, weight, or shape of a building product is very often
the basis for choice of the method of piresentation. In addition, the
consumer often requires a particular type of sample prior to his
purchase. As a result, most manufacturers spend a considerable
portion of their advertising budget in preparation and distribution
of samples. With the technical progress of the past decade in color
photography and the graphic arts, faithful reproductions, from the

’ color standpoint, are now economically available and widely used
to present products without the bulk and volume of actual samples.

Miniaturization is no longer the exclusive field of the elec-
tronic and communications industries, as more manufacturers

——
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have turned to this technique to show the actual material, scaled ‘
; down to fit into brochures, kits, etc. Here colors and surface A
¢ textures can be truly representative, but the ultimate use of the g
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34 IDENTIFICATION OF COLORS FOR BUILDING

product requires an extrapolation from the miniature sample to
the end-use that only a few can successfully perform.

The NBS-ISCC centroid color specification system can be easily
included in the preparation of samples as described above, and
the system described today embodies suitable nomenclature, choice
of precision, and ease of use without excessive cost, technical
background and training, or the loss of product identification. This
is the scorecard which will enable us all to have color communi-
cations without confusion.

Merchandising Through Color
By Beatrice West, Beatrice West Color, Inc.

OF ALL VISUAL PHENOMENA, color is so common a part of our
daily lives that few of us are ever really conscious of it, or wonder
exactly what is color?

To the manufacturer, architect, builder, color consultant, the
scientist, designer and consumer, color is one thing; to the artist
another; to the psychologist evaluating his experiments, it is some-
thing else again. Yet, each concept is dependent on the other and
no attempt at a true explanation of a color creation can be made
without considering color in all its aspects, and necessarily re-
turning to the question, exactly what is color?

Webster has defined color as: “A quality of visible phenomena,
distinct from form and from light and shade, such as the red of
blood. . . .” Color is perceived by the eye alone, and is associated
with the effect of particular light vibrations on the optic nerve.
Although color is one of the shortest words in the dictionary, it
is extremely complex, due to the fact that it involves physics,
chemistry, physiology and psychology. But the psychological aspect
of color is the most important factor we deal with in our everyday
lives, for we are constantly dealing with the impact of color upon
people, and ultimately, with the way color affects sales.

Because light is perceived differently, no two people will see
eye-to-eye on color. However, the professional color consultant
is more capable of evaluating color and its varying factors than
the untrained eye. Professional color styling is functional color,
or a method of color application in whick definite objectives are
set forth, and in which results are measured. More important,

WEST, BEATRICE. President, Beatrice West Color, Inc.; member,
American Institute of Interior Designers, Architectural League of
New York, BRI, Color Association of the U. S., the Inter-Society
Color Council, National Home Fashions League, National Asso-~
ciation of Home Builders; associate, New York Chapter, American
Institute of Architects.
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professional color consultants base their recommendations upon
research data, rather than personal opinion.

I admit there are many self-appointed color “experts” who
specify colors in various fields, who do not use any color system,
or a scientific method or approach. Many manufacturers’ products
have been color styled by an executive’s secretary or, more than
likely, by his wife.

Color has experienced a real revolution since World War II.
At the beginning of the '50’s, people were afraid of color, but to-
day color is everywhere. People have accepted color and its powers
of persuasion. There is no doubt about it, color is a tremendous
merchandising tool, but has the novelty worn off this marketing
tool?

First let us review a few of the successes achieved by the
trained experts:

1. Automobiles
Everyone knows the success of color in the automotive
industry, but many of the early tycoons balked at the use of
color -- even Henry Ford who believed that any color was all
right as long as it was black. Today, color is playing an
important merchandising role for this industry, more than ever

before. From one automotive manufacturer, approximately 650

standard color combinations are available, plus numerous cus-

tom color schemes. Color names range from: “Glacier Blue”
and “Tropic Mist” to “Nassau Green,” all basically the same
color. For the consumer, this tremendous choice of color vari-
ation and color names can result in “color confusion.”
2. Housing Projects

Several years ago the editors of Fortune Magazine went
into a huddle and, after elaborate and careful calculations, pro-
duced the statement that since 1947, there were 49 million
suburbanites in the United States, which had resulted in the

“Suburban Sprawl.” For one community of 20,000 houses, color

helped to bring individuality to each house and to the entire

community, in spite of a single plan for all houses. In color

planning, the problem was to use a minimum of colors in a

maximum of combinations, by using only 2 roof colors, 4 siding

colors, and 8 paint colors, which resulted in no two houses
being exactly alike in the total of 144. Professional color styling
was well received by the consumer, nd proof of the “color
pudding” is that the original colors remainthe o -7 even today.

In contrast with this do-it-yourself color styling, professional

color styling is functional color, or a method of color appli-
cation in which definite objectives are set forth and in which
results are measured. The self-styled expert does not deal with
color systems, scientific data or research methods. Therefore,
the results are not always good. Some houses look like banana
splits, complete with the cherry on top.
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3. Prefabrication
Prefabrication has made tremendous strides in promoting

good taste in color, good design, good materials and good public )
relations, One large prefabricator’s sales* increased by 27%
after the first year’s use of color styling services. This alone
points up the tremendous part color identification plays in
mass production. Shell house manufacturers can profit by the
precedent set by prefabricators. They have a golden oppor-
tunity to meet this super boom we are expected to have for
the next five years by promoting good taste in color and design.

4. Kitchens
The kitchen is one of the most important rooms in the house,

where proper color coordination plays a tremendous role. Here
is proof that color cliches can be broken, for the all-white
kitchen no longer exists. Progressive manufacturers know they
can’t afford to make mistakes in color. Some prefer to term
their year-by-year changes as “planned obsolescence.” This is i
demonstrated by the results of sales figures for one appliance
manufacturer’ who recently announced an all-time high, up
36% over the comparable period in 1960, which was due in part
to its color coordination services offered to builders and

consumers,
5. Home Furnishings

As Frank Lloyd Wright said: “It is quite impossible to con-
sider the building one thing and its furnishings another. ..
floor coverings and hangings are ag much a part of the house
as the plaster on the walls,”® It stands to reason that, once the
colors are right for the structure, all home furnishings should
be coordinated and related by acommon code, or color language.
More and more big chain stores are realizing the necessity
for -a color identification system which will provide the store
buyers with a means of communication and the manufacturer
with a color system for correlating his products with other
manufacturers’ products used in the home together, This is what
it takes -- total communications -- to reach our potential

consumer.

6. Telephones ;
Since the color debut of the telephone five years ago, more ‘ 5
than 10 million colored telephones have been installed, even

though black phones are installed without additional cost.
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7. Nonresidential Building

The architect and color designer have brought about tre-
mendous changes in banks and other commercial and industrial
buildings, and have departed radically from traditional color
specifications, We see the same bright picture when we look
at the part that color has played in changing the images of
schools, where color plays an important role in reflecting light :
and in creating the right atmosphere. ]

In all buildings, the architect, color designer, and building
supplier must have a mutual means of communication, a com~
mon language for specifying colors in order to avoid “color
confusion.” In supermarkets, color communication is used to
influence the shopper toward impulse buying, and for creating
an “image” for the store and its suppliers.

Color therapy plays a tremendous role in hospitals, where
the psychological aspect of color is put touse for convalescents
to speed recovery; where color is used to direct traffic or
otherwise create an atmosphere which is healthful and cheerful.

i In hotels, color often runs rampant. With the “color revolution”
came good and bad examples, and sometimes the results were
a vulgar display of the wealth of our age. By contrast, an im-~
pression of quiet elegance, dignity, and the prosperity of the
present time can be reflected by the use of good taste in colors
and materials. Unfortunately, too small a percentage of buildings
have been designed by architects, and only a few building manu-
§ facturers have moved forward to realize that progress is
built on change, and the colors are never static. Others stay
with “old hat” methods of production and color, which can make
the vital difference between profit and loss in the field of
building economics. Contemporary architects, like Eero
Saarinen, also stressed the importance of manipulating color
to express space.
. Advertising
In all forms of business communication, in advertisements,
promotion, and point-of-purchase material, the switch from
black and white to color has produced immeasurable and con~- ;
crete sales results. In short, color has been accepted by all %
industries, and whether you are ready for it or not, one basic
fact remains -~ color is here to stay!

At this point, as a professional color consultant, I am happy to
report on the tangible success of color as an important communi-
cator, and as a tremendous merchandising tool. However, the
heyday of color as an isolated element in merchandising is fast
coming to an end. I do not mean that the sales impact of color is
waning. Quite the opposite: the public’s acceptance of color was
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: only the beginning. Public taste is more sophisticated and more %
; educated than it was a decade ago. Mere novelty of color is
§ not going to be the primary motivational factor in buying. Today, §
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mass communication approaches a more scientific level, and we
are depending increasingly on accurate measuring devices for
symbols, language, and trends in color,

But, in attempting to put color on a measurable basis, we run
into difficulties not encountered to the same degree by language
and by formulas. Where we fall short is in the lack of a universal
identification system, a common language, easily understood by
all, but based on scientific research. And this is where such people
as the members of the Building Research Institute can help. The
members of the building industry must work together to create a
better understanding and relationship among its professional groups:
the architects, engineers, designers, color specialists, manufac~
turers, builders and other scientists, The marketing “tools” which
we have today can bring about a better understanding and more
exact knowledge of what color is, with the color systems of Munsell,
Ostwald, and others.

The findings of associations and organizations such as the
Producers’ Council, the Color Association of the United States,
the American Institute of Interior Designers Resources Council,
the National Paint, Varnish and Lacquer Association, the Inter-
Society Color Council, the National Bureau of Standards, and
others, are all excellent means of bringing a common denominator
to color, of aiding the color specialist with his interpretation of
color design, color trends, color preferences, and color
specifications.

But even this is not enough to make color a real success in
its entirety. Mutual respect and full cooperation among fellow
professionals and other members of the construction and building
industry is an ingredient absolutely necessary for success. The
point is that, today as never before, there is a definite relation-
ship between color and design. Whether a color ends up in high
fashion, or in mass production of building materials, depends not
so much on the color as on its combination with other colors, and
the application of color as it appears on different materials.

This is the basis of our meeting today, to offer our cooperation
in bringing about a means of color identification, established by
authoritative sources, for aiding the development of color research
in the building industry. Let us accept the challenge of society’s
needs by developing our specialities to their utmost, but primarily
by recognizing our own limitations and working together. Only in
collaborative effort can we possibly build an environment suited
to the best possible use, for our country and for human welfare.
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A Plea for Color Coordination

By Jerome Miller, Long Island Home Builders Institute, Inc.

I AM ALSO SOMEWHAT of a novice in color among the many ex-
perts here, but perhaps, as Nicholas Murray Butler so aptly put
it, “An expert is one who knows more and more about less and
less.” I, as a builder, have always felt somewhat frustrated by the
lack of coordination between manufacturers in the various colors
of their products. 1 was most pleased to be invited here more or
less to stress the importance of your work to the builder. This
conference offers a system of color communication between manu-
facturer, industrial designer, architect and color consultant, to
coordinate the colors of paint and wall paper, fabric, counter tops,
furniture, floor coverings, etc., that go into the dwellings we build,

However, this learned group must now seek to correlate this
knowledge with a familiarity with the products that we use, such
as wood, concrete. steel, aluminum, brick, plastics, porcelain, and
their various textures, light reflection, etc. You have seen in the 4
color chart displayed here, how different colors change as light
reflects from them. We have many types of plastics coming into
use in building now, and we must know the effect that light is going
to have on their colors.

The plastic House of Tomorrow in Disneyland opens great
avenues for color. A need for and the desire for fresh, coordi-
nated, sparkling color are going to be rampant. You can see that
in many of the new plastics now appearing on the market.

Another new form of dwelling which was recently described
in our newspapers, is a plasticized paper house which can allegedly
be produced for as little as $1,000. This shows remarkable strength
and very many livable qualities, and Iforesee in the years to come,
if our archaic building codes can be changed, that this paper house
may become widely used for summer houses and dwellings in
warm climates. The paper house could also be a wonderful vehicle
for the use of color. But, there again, we would have to coordinate
color all the way